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TECHNICAL REPORT NO. 38~

Scattering Screens
A number of both small and full size screens have been
cast in the program to producenusablé'12—l/8“.x 15-1/8"

samples for subjective evaluation.

1.1 Scattering Layer Variations
The parameters which have been varied are gléssﬁ'
particle size, glassébinder ratio, glass-binder index
difference, and layer thickness. Since there is no
clear-cut analytical relationShip between these para—'
meters and the resulting screen characteristics, 1£ 
was decided to vary each parameter initially in brder
to determine which would prove to be the mostlébn— o
trolliné or the most convenient. The résults of
measurements on some of these screens are displayed
in Table I, where T6
parallel beam scattered into a cone of half-angle
8, Vg = [B(O) - B(g))/[B(0) + B(g)], and B(g) is the
brightness. '

is the percentage of an incident

1.2 surface-Scattering Versus Volume-Scattering

Screens AA-1, AB-3, and AC-2, having a glass-binder
refractive index ratio of 1.04, exhibit predominately
surface-scattering at the interface between air and the
Scattering layer. This is demonstrated by Fig. 1 which
shows very little scattering by screen AB-3 when a
matching index oil iS“spread over the scattering layer.
The advantage of surface scattering is that a very thin
effeétive scattering region can be retained even though
the total layer thickness is increased for utility in
application of the layer. On the other hand, it may
be more difficult to control the surface sCattering
properties since the surface contour has a complicated
dependence on particle size distribution and shrinkage
of binder when the coating dries. Some evidence of
this problemvis that scintillation occurs for the
screens with low index ratio but not for those of high

index ratio, where volume scattering occurs.
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By subjective tests, scintillation appears
definitely to reduce the effective resolution of a
.screen. Consequently, if time permits, both high

and low index ratios will be evaluated.
1.3 Trapped Projectdr Light

Slnce these screens are expected to be used under
well controlled amblent llght conditions, trapped pro-
jector light becomes the domlnant factor in the resolu-
tion and contrast performance, especially in regions
of low brightness. . Analysis of thiS'problem'and means
of measuring the trapped ligh£ are being pursued alongv
with the above-described empirical testing of various
screens. Further details will appear in a subsequent .

repdrt,

2. Lenticular Screens

Inqulry has been made at two firms into the p0331b111ty

of produc1ng cyllndrlcal lenticular plastic sheets 1 - 3 mlls_

thick and having a 1 - 3 mil lenticule spacing. We have a
quotation - from the one source and are awaiting a quotation
from the other. The methods of fabrication are somewhat

different, but both require a metal master. In both methods,

one of the major pieces of 1nformatlon to be gleaned from the -

-experlment would be the precision with which such small

lenticular surfaces can be formed by machining.
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TABLE I
SAMPLE SCREEN PARAMETERS AND MEASURED CHARACTERISTICS-
‘ Layer . : T T . V,. T v
Glass Index Glass Volume Thickness Particle aAxial 20 45 45 “30 30 . :
Sample Binder Index Binder Volume (Microns) Size Gain (%) - (%) (%) (%) (%) Scintillation
— ~
()
AA-1 1.04 : 0.57 .17 coarse ' 15.5 76 71 94 61 80 strong
: ‘ colored
AB-3 1.04 1.00 19 coarse  7.89 65 50 83 38 69 moderate
colored
- AC-2 1.04 2.00 22 fine 1.79 49 27 29 15 27 moderate
) white
AD-2 1.2 ' 2.00 17 fine 0.54 27 13.4 2 6.6 1 none o
{
AD-3 1.2 2.00 8 fine 0.97 40 20.5 8 10.3 9 none S
AD-4 1.2 ‘ 2.00 30 fine 0.40 20 10.: 2 5 1 none
AE-1 1.09 2.00 - 10 fine 1.25 49 25,5 11 13.1 11 weak white
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Figure 1. Relative brightness distribution for screen AB-3 with and without
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Start June

PERIODS* FROM THE START OF THE PROGRAM .

"ﬁ£7cz/' 2N

16, 1968 968 (01969 969 (1970
A 5 4 19580 Fom A v 4 0 W PeoueI. m
1 2 3 4 5 6 7 8 9 10 11 12 13 14 315 16 17 18 19 20 21 22 23
System Analysis _ S : i ) '
a) Screen Improvement A
b) Reduction of Surface e
Reflections A%
c) Substrate Darkening T
Investigations A
d) Sample Screen Fabri- A
- cation
e) Application Evalua-
~tion
Lenticular Screens ,
a) General Investiga-
tions
b) Optical Quality ‘
A\
Improvement
c) . Mechanical Integrity =
Improvement )
d) Develop Self-aligning A
Mask ) : 3
e) Sample Screen Fabri-
cation . jA
FARIA AL LA A A A A A A A
Progress Reports 3132 33 34 36 37 38 39. 40 S P47 44 47 48 49
. 35 S 42 45 .
Final Report Co 43 46 —

*1 Period equals 4 weeks.
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